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Project Motivation 


The thermal properties of building materials directly 
effect the conditions inside of buildings 

Heat transfer is not a primary design driver in building 
design 

Rooftop modifications lower heat transfer, which 
lowers energy consumption and costs 

The ‘living environmental laboratory’ attitude at 
UCSD makes it the perfect place to test the success of 
these modifications. 


Equations 


Rnet = net down-welling radiation 
H = Sensible heat flux 
q = Heat flux into building 
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Types of Rooftop Modifications 


High albedo (a) coatings 
Photovoltaic (PV) arrays 






DEMROES Project Background 


DEMROES is a wireless network of real time 
meteorological stations installed across the UCSD 
campus 




DEMROES- station overview 





* wind speed and direction 


CMRR Station 
Albedo = 0.114 


rain 

Solar radiation (mean and variance) 
Solar panel temperature, power output 
* Roof surface temperature 
future: particulate matter 




DEMROES- other sensors 


Zytemp TN9 IR Sensor 


FLIR Thermovision A3 20 






Results: Rooftop Properties 









Roof T em perature [°C] Roof T em perature [°C] 


suits: TypicaTSurTny Day Curves 
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Results: Curve Characteristics 


Amplitude 
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4 - Peak Temperature Lag 
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Research to Date - DEMROES data 

albedo vs. amplitute of surface temperature 
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Research to Date - DEMROES data 

Time past solar noon of peak roof temperature 
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Future Analysis -Thermal camera imagery 









Conclusions 


Higher albedo rooftops have less heat transferred into 
the buildings and lower energy costs. 

Though PV arrays have higher albedo, their spacing 
from the rooftop results in shading that could also 
lower energy costs, possibly more than high albedo 
coatings. 

Data from field campaigns as well as the continuous 
data from DEMROES and satellite IR data provided by 
NASA will better quantify the benefits of rooftop 
modifications. 
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